Acute effects of ACTH on dissociated adrenocortical cells: quantitative changes in mitochondria and lipid droplets.
To study the role of certain organelles in steroidogenesis, dissociated rat adrenocortical cells were incubated for two hours with ACTH at a concentration that induces a high level of steroid production. Sections of ACTH treated and untreated cells were photographed in the electron microscope, and morphometric analysis was undertaken to assess possible ACTH-induced changes in total cell volume, volume density and numerical denisty of lipid droplets and mitochondria. There was no change in total cell volume. Lipid droplet volume density and numerical density decreased. Mitochondrial volume density did not change, but numerical density increased. The decrease in lipid droplet volume density indicates a rapid depletion of cholesterol for steroid production. This depletion is almost entirely due to the disappearance of lipid droplets, rather than to an overall diminution in their size, as shown by the decrease in lipid droplet numerical density. The mitochondrial data suggest that the adrenocortical cell has an adedquate mitochondrial apparatus to respond to acute ACTH stimulation with increased steroid output without an increase inmitochondrial volume.